Cloning and characterization of an Actinobacillus pleuropneumoniae outer membrane protein belonging to the family of PAL lipoproteins.
A 14-kDa outer membrane protein (OMP) was purified from Actinobacillus pleuro-pneumoniae serotype 2. The protein strongly reacts with sera from pigs experimentally or naturally infected with any of the 12 serotypes of A. pleuropneumoniae. The gene encoding this protein was isolated from a gene library of A. pleuropneumoniae serotype 2 reference strain by immunoscreening. Expression of the cloned gene in Escherichia coli revealed that the protein is also located in the outer membrane fraction of the recombinant host. DNA sequence analysis of the gene reveals high similarity of the protein's amino acid sequence to that of the E. coli peptidoglycan-associated lipoprotein PAL, to the Haemophilus influenzae OMP P6 and to related proteins of several other Gram-negative bacteria. We have therefore named the 14-kDa protein PalA, and its corresponding gene, palA. The 20 amino-terminal amino acid residues of PalA constitute a signal sequence characteristic of membrane lipoproteins of prokaryotes with a recognition site for the signal sequence peptidase II and a sorting signal for the final localization of the mature protein in the outer membrane. The DNA sequence upstream of palA contains an open reading frame which is highly similar to the E. coli tolB gene, indicating a gene cluster in A. pleuropneumoniae which is very similar to the E. coli tol locus. The palA gene is conserved and expressed in all A. pleuropneumoniae serotypes and in A. lignieresii. A very similar palA gene is present in A. suis and A. equuli.